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Extreme SWx Events 

W. Denig, Chief  
Solar & Terrestrial Physics Division 

NOAA/NESDIS/NGDC 

william.denig@noaa.gov  

 18 Dec 2014 

AGU-2014 
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Extreme SWx Events 
Classification per the Ap*  

Rank Ap* Start Date Time End Date Time SC (EBRO) 

1 312 17 Sep 1941 09:00 20 Sep 1941 18:00 04:12 (18 Sep) 

2 293 11 Nov 1960 21:00 15 Nov 1960 00:00 18:42 (12 Nov) 

3 285 12 Mar 1989 06:00 16 Mar 1989 00:00 01:27 (13 Mar) 

4 277 23 Mar 1940 00:00 27 Mar 1940 03:00 15:36 (24 Mar) 

5 258 05 Oct 1960 06:00 08 Oct 1960 18:00 02:36 (06 Oct) 

6 252 14 Jul 1959 09:00 17 Jul 1959 00:00 08:00 (15 Jul) 

7 252 28 Oct 2003 09:00 29 Oct 2003 12:00 06:10 (29 Oct) 

8 251 30 Mar 1960 12:00 04 Apr 1960 06:00 23:12 (02 Apr) 

9 241 24 May 1967 15:00 27 May 1967 09:00 12:36 (25 May) 

10 229 11 Jul 1982 18:00 15 Jul 1982 21:00 16:18 (13 Jul) 

AP-Star (NGDC): 

Sudden Commencement (EBRO): 

http://www.ngdc.noaa.gov/stp/spaceweather.html 

http://www.obsebre.es/en/ 

http://www.ngdc.noaa.gov/stp/spaceweather.html
http://www.ngdc.noaa.gov/stp/spaceweather.html
http://www.obsebre.es/en/
http://www.obsebre.es/en/
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#1 – September 1941  #2 – November 1960  #4 – March 1940  

#5 – October 1960  #6 – July 1959  #8 – March 1960  

Extreme SWx Events 
3-hour ap Index  
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Data & Plots (NGDC): http://spidr.ngdc.noaa.gov/spidr/ 

SPIDR 

spidr.ngdc.noaa.gov/


5 

A
G

U
-2

0
1
4
 S

H
4
1
D

-0
6
 (

E
x
tr

e
m

e
 S

W
x
 E

v
e
n

ts
) 

#4 – 23-27 March 1940 
Springfield Republican (25 Mar)  

Canberra 

News 

27 Mar 40 

See also: Nicholson, S.B. (1940), The Great Magnetic Storm of March 24, 1940, Astron. Soc. Pacific, 52, pp. 169-171. 
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#4 – 23-27 March 1940 
Ionospheric Response – 24 Mar 1940  

Berkner, L.V. and S.L.Seaton (1940), Ionospheric Changes Associated with the 

Magnetic Storm of March 24, 1940, Terr. Mag. Atmos. Electr., 45, pp. 393-418. 
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#4 – 23-27 March 1940 
Summary  

White Light (NAOJ) Ca-II (Mt Wilson) 

Observed Time Location Characteristics Reference 

Group - 13555  
MTW: 6783 

23-Mar-1940  N12 E34 Umbra: 135// Whole spots: 1017 Greenwich (NGDC) 

Optical Flare 23-Mar-1940 12:20 N12 E37 Importance: 3 Optical flares (NGDC) 

Sudden Comm 24-Mar-1940 15:36 n/a AT = 310 nT EBRE (IAGA) 

Max Kp / ap 24-Mar-1941  19:30 n/a 9 / 400 nT WDC Geomagnetism (Kyoto) 

http://www.nao.ac.jp/en/
http://www.mtwilson.edu/
ftp://ftp.ngdc.noaa.gov/STP/publications/miscellaneous/greenwich_publications/
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-features/solar-flares/h-alpha/reports/
http://www.obsebre.es/en/home/76-english/observation/magnetismrapidvariations
http://wdc.kugi.kyoto-u.ac.jp/index.html
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#1 – 17-20 September 1941 
Springfield (MA) Republican (19 Sep)  

See also: McNish, A.G. (1941), Auroral Display and Geomagnetic Storm of September 18-19, 1941, J. Royal Astron.  

Soc. Canada, 35, pp. 368-370. 
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#1 – 17-20 September 1941 
Trenton Times-Adviser  
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#1 – 17-20 September 1941 
Summary 

Observed Time Location Characteristics Reference 

Group – 13937 
MTW: 7281  

17-Sep-41 09:11 N11 W04 Umbra: 368 // Whole spots: 2598 Greenwich (NGDC) 

Optical Flare 17-Sep-41 08:52 N08 W08 Importance: 3 (multiple flares) Optical flares (NGDC) 

Sudden Comm 18-Sep-41 04:02 UT n/a AT = 25 nT EBRE (IAGA) 

Max Kp / ap 18-Sep-41 04:30 UT n/a 9 / 400 nT WDC Geomagnetism (Kyoto) 

 

Sept. 17, 1941 

Sunspot Drawing1 

Mt. Wilson Mt. Wilson 

Ca-II Solar Image 

ftp://ftp.ngdc.noaa.gov/STP/publications/miscellaneous/greenwich_publications/
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-features/solar-flares/h-alpha/reports/
http://www.obsebre.es/en/home/76-english/observation/magnetismrapidvariations
http://wdc.kugi.kyoto-u.ac.jp/index.html
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Geomagnetic Response 
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SPIDR 

spidr.ngdc.noaa.gov/
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flare 

 

SC 

#1 – 17-20 September 1941 
Forbush Records - Christchurch 

Times are in station local time. Christchurch (NZST) = UTC + 12 hours (or NZDT add 1 hour?) 

IP “Disturbance” 

http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
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#6 – 14-15 July 1959 
World Herald (Omaha) – 16 Jul (Thurs)  
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Mt Wilson – Ca-II (14 Jul) Wendelstein – Solar Composite  (14 Jul) 

McMath – Sunspot Drawing – (14 Jul) Fraunhofer – Solar Composite (14 Jul) 

#6 – 14-15 July 1959 
Solar Images – 14 Jul  

http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/mtwilson/1959/07/mwil_caiik_fd_19590714_0902.png
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/composites/full-sun-drawings/wendelstein/1959/07/wend_compo_fd_19590714.pdf
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/photosphere/sunspot-drawings/mcmath/1959/07/mcma_drawx_fd_19590714_1140.pdf
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/composites/full-sun-drawings/fraunhofer/1959/07/frib_compo_fd_19590714.pdf
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#6 – 14-15 July 1959 
Local Response  
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#6 – 14-15 July 1959 
Forbush Records - Huancayo  

sc 

 

flare 

July 13, 1959 

00 04 12 16 08 20 

July 14, 1959 

00 04 12 16 08 20 

July 15, 1959 

00 04 12 16 08 20 

July 16, 1959 

00 04 12 16 08 20 

Times are in station local time. Huancayo (PET) = UTC - 5 hours 

 

SC 

IP “Disturbance” 

http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/forbush-records/
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Observed Time Location Characteristics Reference 

Group – 19448 
MTW: 14284  

14-Jul-59 08:11 N16 E05 Umbra: 337 // Whole spots: 1314 Greenwich (NGDC) 

Optical Flare 14-Jul-59 03:25 N17 E07 Importance: 3 Optical flares (NGDC) 

SID 14-Jul-59 03:28 Wide Spread 
Index:  5 

Importance: 3+                                
S-SWF 

SID Report (SGD) 
 

SC 15-Jul-59 03:28 n/a AT = 79 nT Ebre (IAGA) 

GLE 16-Jul-59 22:00  n/a Annotated: -1 GLE Report (NGDC) 

Max Kp / ap 15-SJul-59 16:30 
UT 

n/a 9 / 400 nT WDC Geomagnetism (Kyoto) 

#6 – 14-15 July 1959 
Summary  

Mt Wilson (Ca-II) Mt Wilson (Sunspot Drawing) 

ftp://ftp.ngdc.noaa.gov/STP/publications/miscellaneous/greenwich_publications/
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-features/solar-flares/h-alpha/reports/
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SGD_PDFversion/1959/sgd5909.pdf
http://www.obsebre.es/en/home/76-english/observation/magnetismrapidvariations
http://www.obsebre.es/en/home/76-english/observation/magnetismrapidvariations
http://www.obsebre.es/en/home/76-english/observation/magnetismrapidvariations
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/ground-level-enhancements/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/ground-level-enhancements/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/ground-level-enhancements/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/ground-level-enhancements/
http://www.ngdc.noaa.gov/stp/space-weather/interplanetary-data/cosmic-rays/ground-level-enhancements/
http://wdc.kugi.kyoto-u.ac.jp/index.html
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/mtwilson/1959/07/mwil_caiik_fd_19590714_0902.png
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/mtwilson/1959/07/mwil_caiik_fd_19590714_0902.png
http://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/mtwilson/1959/07/mwil_caiik_fd_19590714_0902.png
C:/Users/wdenig/AppData/Local/Microsoft/Windows/Temporary Internet Files/Content.IE5/QTA1ZWH6/dr590714[1].jpg
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Interesting News Item - 1959 
Trenton Evening Times (15 Oct)  
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Extreme SWx Events 
Summary  

• Dealing with “old” data is not for the faint of heart 

 Most data consist of digitized analog records 

 UTC versus LT needs to be unraveled (or not) 

 Measurement techniques were crude by current standards 

 Classification schemas need to be understood 

• Dealing with “old” data is nonetheless rewarding 

 Understanding the foundations for space weather 

 Putting one’s self in the mindset of early physicists 

 Assembling data from disparate sources now available 

• “New” physics unlikely, historical trends aside 

 Fidelity of the datasets drives uncertainty 

 Experimental procedures lack detail and authenticity    


